In this paper, taking the low-carbon technology innovation enterprise in China as the research sample, we design a questionnaire survey and obtain relevant data and develop the relationship between environmental protection policy and manufacturing low carbon technology innovation performance. By Using of structural equation model and AMOS17.0 software to deal with data, we verify the effect of environmental policy on the innovation performance of low-carbon technology in China which has concluded with a practical sense.
Introduction
In recent years, low-carbon economy marked by-low energy consumption, low-emission, low-pollution has become a new trend in the global socio-economic development [1] , and low-carbon technology innovation is the core of greenhouse gas emissions [2] , and the fundamental way to achieve low-carbon economy. Chinese manufacturing in the low-end manufacturing sectors of low value-added and high-polluting, is not only beared the enormous damage to the environment caused by energy consumption, but also facing the problem that manufacturing enterprises are being squeezed by the multi-national corporation to use its core competitiveness, which makes the profit margins of China's manufacturing industry becoming smaller and smaller. Therefore, the subject about how to achieve the equilibrium of low-carbon manufacturing technology innovation and environmental protection, has increasingly become a hot issue in domestic academia that caused long-term attention and research. In this paper, we will study the impact of various environmental policies on the innovation performance of China's manufacturing industry.
Theory basis and research hypothesis
Environmental Policy. Combined with domestic and foreign scholars' points of view on environmental policy, this article divides environmental policy into imperative environmental policy, voluntary environmental policy and incentive environmental policy. Imperative environmental policy refers to the government through the development of the corresponding policy, requiring enterprises to meet the basic requirements of environmental regulations, with mandatory, which will make the enterprise tend to have a negative attitude. Voluntary environmental policy refers to the enterprises actively participate in environmental regulation, and volunteered to perform a variety of environmental regulation policy. Incentive environmental policy emphasizes the role of government in regulating effect that aimed at with the help of the double aspect of market and government, to promote enterprise implementation of environmental regulation policy. Low-carbon Technology Innovation Performance. Technical innovation performance, Gao Jian (2004) to mean efficiency, effectiveness, and outputs results of enterprise technology innovation process to the contribution of commercial success, and generally include process performance and output performance [3] . Innovation performance is not only a process, but also affected by a variety of factors. Low-carbon technology innovation performance is the efficiency and effectiveness of controlling and reducing the process of carbon emissions. This article divides low-carbon technology innovation performance into three dimensions: low-carbon R&D performance, low-carbon manufacturing performance, low-carbon marketing performance. Hypothesis. Chinese manufacturing industry is still in the low-end manufacturing sectors of low value-added and high-polluting, while the path dependence of the traditional development model based on fossil energy is formed, which is restricted by many factors in the development process.. Therefore, this paper believes that environmental policy has an important impact on the manufacturing low-carbon technology innovation. Based on previous studies of the activity of Chinese manufacturing low-carbon technology innovation and current relevant research of environmental policy impact on manufacturing low-carbon technology innovation performance, this paper proposes the following hypothesis: Hypothesis 1. Imperative environmental policy has a significant positive effect on low-carbon R&D performance. Hypothesis 2. Imperative environmental policy has a significant positive effect on low-carbon manufacturing performance. Hypothesis 3. Imperative environmental policy has a significant positive effect on low-carbon marketing performance. Hypothesis 4. Voluntary environmental policy has a significant positive effect on low-carbon R&D performance.
Hypothesis 5. Voluntary environmental policy has a significant positive effect on low-carbon manufacturing performance. Hypothesis 6. Voluntary environmental policy has a significant positive effect on low-carbon marketing performance.
Hypothesis 7. Incentive environmental policy has a significant positive effect on low-carbon R&D performance.
Hypothesis 8. Incentive environmental policy has a significant positive effect on low-carbon manufacturing performance.
Hypothesis 9. Incentive environmental policy has a significant positive effect on low-carbon marketing performance.
Research Methods
Sample Selection and Data Sources. This paper selects domestic manufacturing enterprises with representative innovation as research samples. Data were collected by questionnaires, the respondent include: ①Charge of government environmental policy departments and related departments; ② Relevant person in charge of low-carbon technology innovation enterprises; ③Social well-known experts and scholars. Meanwhile, this paper chooses Hangzhou, Shanghai, Beijing and other regions where the manufacturing low-carbon technology innovation enterprises are concentrated that to ensure the smooth progress of the questionnaire and the effectiveness of findings of the survey.
Questionnaire method using Likert (Likert) of the standard five-point scale, 1 represents totally disagree, 2 represents most disagree, 3 represents basically agree, 4 represents most agree, 5 represents totally agree. A total of 500 questionnaires were returned of 321 copies, of which 259 valid questionnaires, the effective rate is 80.69%. Questionnaire designed by using the method of combining multiple title and item to improve the reliability and validity of metrics [4] . Variable Measurements. Now a lot of relevant literature, designed the relationship scale between environmental policy and manufacturing low-carbon technology innovation performance (Table 1) .
Environmental Policy Variables. In the case of variable of questions of measurement consistency, multiple questions have higher reliability than the individual questions. So we use multiple questions to measure environmental policy variables. Combined with the characteristics of environmental policy and the actual situation of corporate research and expert opinion, we assigned A 11 -A 14 measuring imperative environmental policy, B 11 -B 15 measuring voluntary environmental policy and C 11 -C 13 measuring incentive environmental policy. Through the analysis of the factors of the above 12 measurement variables, we know that three factors with eigenvalues are greater than 1( 7.023, 1.081 and 1.005), which account for a total of 67.895% of the total variance. This states that questions of measuring the composition of the three factors, which consistent with the theoretical assumptions of this paper. Whether to implement cleaner production B 14 Whether to hold regular environmental meetings, listen to expert advice B 15 Whether to pass national regulations ISO14000 certification Incentive environmental policy C 11 Whether compliance with environmental regulations related policies will be certain subsidies C 12 Whether environmental regulation will be saving technology support C 13 Whether environmental regulation will be certain tax incentives Whether to take advantage of existing marketing channels of manufacturing low-carbon products F 12 Whether to increase the international market share of manufacturing low-carbon products Low-carbon Technology Innovation Performance Variables. Based on theoretical analysis, we assigned D 11 -D 13 measuring low-carbon R&D performance, E 11 -E 13 measuring low-carbon manufacturing performance, and F 11 -F 12 measuring low-carbon marketing performance. For above eight measured variables with factor analysis, we found that there are three factors with eigenvalues greater than 1, respectively 5.621, 1.265 and 1.022, which account for a total of 69.856% of the total variance. This shows that questions of measuring the composition of the three factors, which consistent with the theoretical assumptions of this paper.
Reliability and Validity. Reliability refers to the consistency or stability between each measurement, the higher the reliability the smaller the error. The observation values will not change in the form and time of measurement, and the stability is high. Cronbach's α coefficient test is commonly used to measure the reliability in the Likert attitude scale, and usually considered α values greater than 0.7. The analysis of each factor with SPSS21.0 obtained reliability coefficients greater than 0.7, indicating that the survey has a high reliability ( Table 2) .
Validity main evaluates the accuracy, validity or correctness of questionnaire survey accuracy, the higher validity results of the measurement show the more true qualities of the object to be measured.
Based on the results of factor analysis, the factor loadings of both three dimensions of environmental policy and three dimensions of low-carbon technology innovation performance were greater than 0.5, indicating that they have relatively high efficiency degree ( Table 3 and Table 4 ). 
Imperative Environmental Policy and Low-carbon Technology Innovation Performance.
Test results show that the degree of correlation between imperative environmental policy and low-carbon R&D performance, low-carbon manufacturing performance, low-carbon marketing performance were 0.131, 0.129, 0.098 respectively, which had no significant influence, indicating that hypothesis of 1, 2, 3 does not found. The hypothesis has not been supported by the reasons that summarized as follows: ①imperative environmental policy aimed at the control and command enterprises strictly implement the relevant policies and regulations, government regulations, for enterprises forced to accept or comply with regulations, serious damage to the economic efficiency of enterprises, curbing the enthusiasm of enterprises' technological innovation; ②Protection of the environment should promote universal voluntary, independent active cooperation, and imperative environmental policy approach is too rigid, resulting in most enterprises due to excessive government intervention and appears negative attitude.
Voluntary Environmental Policy and Low-carbon Technology Innovation Performance. Test results show that voluntary environmental policy and low-carbon technology innovation performance has a significant degree of correlation, respectively 0.459, 0.422, 0.391, indicating hypothesis 4, 5, 6 holds. Voluntary environmental policy to emphasize voluntary implementation of enterprise and involved in government regulations environmental policy activities, so that enterprises can play in environmental protection and environmental management process a more active, willing to take on more social responsibilities subjectively, there is a strong desire for the sustainable development of society for more science and technology innovation.
Incentive Environmental Policy and Low-carbon Technology Innovation Performance. Test results show that incentive environmental policy significantly positive impact on low-carbon technology innovation performance, relevance were 0.516, 0.552, 0.398, indicating hypothesis 7, 8, 9 holds. Incentive environmental policy aims to promote the effective implementation of economic activities through incentives, the government encouraged enterprises by some technical support measures to develop new technology to solve environmental problems and to provide strong internal impetus for enterprises technology development.
Conclusions
According to the research, this paper draws the following conclusions: ①The degree of positive impact of imperative environmental policy for the manufacturing low-carbon technology innovation is not significant, indicating that the government needs to be further amended and improved in terms of laws and regulations, administrative legislation, the development of low-carbon technology innovation is more suitable for manufacturing activities for development of environmental policy system; ② Voluntary environmental policy and incentive environmental policy both has significant positive impact on the development of manufacturing low-carbon technology innovation, indicating the two play an important role in the development of manufacturing low-carbon technology innovation.
This paper argues that low carbon technology innovation activities of manufacturing industry should combine with government and enterprises, with the government support, the enterprises through their own continuous innovation that to take lower cost, more efficient environmental management measures, and through the low carbon technology innovation to enhancetheir competitiveness, to achieve the purpose of environmental pollution and technological innovation win-win.
